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(54) Composition for an organic el element and method of manufacturing the organic el element 

(57) A composition for an organic EL element which 
can form a high precision pattern in a simple manner 
and in a short time arKl a method of nnanufacturing the 
organic EL element are disclosed. By using the conpo- 
sition, optimum film design and luminescence charac- 
teristic can be easily obtained, and an aCQustment of a 
luminescence efficiency can also be easily perfonmed. 
The composition for an organic EL element comprises a 
precursor of a conjugated organic polymer compound 
for forming at least one luminescent layer (106), (107), 
(108) having a certain color and at least one kind of flu- 
orescent dye for changing the luminesceree character- 
istic of the lunmnescent layer. The luminescent layer is 
made from a pattern formed by an ink-jet method. As for 
the precursor, a precusor of PPV. PPV derivative or the 
like Is preferably used. Further, it is preferable that the 
composition fdr the organic EL element satisfies at least 
one of the conditions including a contact angle of 30 to 
1 70degrees with respect to a nozzle surface of a nozzle 
provided in a head of an ink-jet device used for the ink- 
jet method for discharging the composition, a viscosity 
of 1 to 20cp and a surface tension of 20 to 70dyne/cm. 
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Description 

BACKGROUND OF THE INVEMTION 
5 Reld of the Invention 

The present invention relates to a composition for an dectroiuminescent (EL) element, and more particulariy to a 
compoation for an organic EL element, and a method of manufacturing the organic EL element. 

w Description of the Background Art 

An organic EL element has a constitution in which a cathode and an anode are connected to the opposite sides of 
a solid thin film containing a fluorescent organic compound. When a voltage is applied across the electrodes, electrons 
and holes are injected into the thin film, and they migrate according to the generated electric field and recombine with 

IS each other. At the time, excitons are produced by the energy liberated upon the recombination, and energy (in the form 
of fluorescence or phosphorescence) is emitted when the excitons are returned to the ground state thereof. This phe- 
nomenon is called electroluminescenca 

The characteristic of an organic EL element resides in the point that a high luminance surface emission of 100 to 
lOO.OOOod /m^ is possWe at a low voltage of less than about 10V Further, since organic compounds are used, there is 

20 an unlimited possibility as to the selection of the raw materials. This is the excellent advantage of the EL element, which 
cannot be found in other material systems. For example, by appropriate selection of the kinds of the fluorescent mate- 
rials, it is possWe to provide emission of visible rays ranging from blue color to red color 

In this connection, the luminescence efficiency and the stability of the EL element which are important factors of 
the EL elemem are achieved by a luminescent layer. In the past doping of high efficiency f luorescem dyes into ttne lumi- 

25 nescent layer has been candied out in order to improve the luminescence efficiency and change the emission wave- 
length. 

The conventional organic EL element is formed into a thin film laminated-type organic thin film EL element, in which 
a low molecular material (host material) is mainly used as an organic EL material so that the thin film is formed of the 
low molecular material. Such an organic EL material is fomied by adding a fluorescent dye to a low molecular weight 
30 host material. Examples of such an EL element Indude an element obtained by adding a fluorescent dye such as peryl- 
ene or distyrylbiphenyl to a host material such as aluminum quinolynol complex (AlqaJ or distyrylbiphenyl or the like. 

In order to form a thin f Om from such a low molecular dye compound, a vapor deposition method has been so far 
enployed. However, it is difficult to obtain a homogeneous defect-free thin film by the vapor deposition method. Further, 
the vapor deposition is not an efficient method, since it takes a long time to form several organic layers by the method. 

55 

SUMMARY OF THE INVENTION 

It is an object of the present inverrtion to provide a composition for an organic EL element and a method of manu- 
facturing such an EL element which can perform a high precision patteming in a simple manner and in a short time, 

40 achieve an optimization of a film design and a luminescence characteristic easily, and facilitate an adjustment of a lumi- 
nescence efficiency, as well as form a thin film having excellem durability. 

In order to achieve such an object, the present invention is directed to a composition for an organic EL element for 
forming at least one luminescent layer having a certain color. The composition comprises a precursor of a conjugated 
organic polymer compound for forming the luminescent layer; and at least one kind of fluorescent dye for changing the 

45 luminescence characteristic of the luminescent layer. Preferably, the luminescent layer is made from a pattern of the 
compositiai which is formed by an ink-jet method. In this case, the luminescence characteristic is a maximum wave- 
length of fight absorption, and it is prefenred that the conjugated organic polymer compound includes a hole injection 
and transfer type material. 

The precursor is preferably a polyallylene vinylene precursor, and more preferably a precursor of a poiyparaphe- 
so nylene vinylene or a polyparaphenylene vinylene derivative. 

The fluorescent dye is preferably at least one selected from rhodamine or rhodamine derivative, distyrylbiphenyl or 
distyryibiphOTyl derivative, coumarin or coumarin derivative, tetraphenylbutadiene (TPS) or tetraphenylbutadiene dffiv- 
ative, and quinacridone or quinacridone derivative. In this case, the amount of the fluorescent dye to be added is pref- 
erably 0.5 to 10wt% with respect to a solid component of the precursor of the conjugated organic polymer compound. 
55 Further, it is preferred that the precursor of the conjugated organic polymer compound and the f luaescent dye exist 
in the state of beinj dissolved or dispersed into a polar solvent Further, it is also preferred that a wetting agent is con- 
tained in the composition. 

Furthermore, it is prefen-ed that the composition for the organic EL element satisfies at least one of the conditions 
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including a contact angle of 30 to 170degrees with respect to a material constituting a nozzle surface of a nozzle pro- 
vided in a head of a device used for an ink-jet method for dscharging the composition, a viscosity of 1 to 20cp and a 
surface tension of 20 to 70dyne/cm. 

The composition for the organic EL element according to the present invention is used for a pattern fonration for 
5 the luminescent layer, and the pattern formation is carried out by the ink-jet method, wherein the composition has a con- 
tact angle of 30 to 1 70degrees with respect to a material constituting a nozzle surface of a nozzle provided in a head of 
an ink-jet device for discharging the composition. 

Further, the present invention is also directed to a method of manufacturing the organic EL element. The method 
conrprises the steps of coating a pattern by discharging a composition for an organic EL element containing a precursor 
10 of a conjugated organic polymer compound from a head by an ink-jet method, and forming at least one luminescent 
layer for a certain color by conjugating the precursor of the conjugated organic polymer compound. 

In this method, it is preferred that the composition further includes at least one kind of luminescent dye for changing 
a luminescence characteristic of the luminescent layer. In this case, the luminescence characteristic is a maximum 
wavelength of light absorption. 
IS Further, it is preferred that the conjugated organic polymer compound includes a hole injection type material* Fur- 
ther, it is also preferred that the precursor of the conjugated organic polymer compound includes a precursor of a poly- 
ailylene vinylene, and more preferably a precursor of a polyparaphenylene vinyiene or a polyparaphenylene vinylene 
derivativa 

The fluorescent dye is preferably at least one selected from rhodamine or rhodamine derivative, distyrylbiphenyl or 
20 distyrytoiphenyl derivative, coumarin or coumarin derivative, tetraphenylbutacfiene (TPB) or tetraphenylbutadiene deriv- 
ative, and quinacridone or quinacridone derivative. 

Further, it is prefen-ed that the composition for the organic EL element satisfies at least one of the conditions includ- 
ing a contact angle of 30 to 1 TOdegrees with respect to a nozzle surface of a nozzle provided in a head of a device used 
for the ink-jet method for discharging the composition, a viscosity of 1 to 20cp and a surface tension of 20 to 70dyne/cm 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a sectional view which shows steps perfbnned in the manufacturing method of the present inv»Ttion. 
Rg, 2 is a perspective view which shows an exanrple of a configuration of a head of an ink-jet device which is used 
30 in the manufacturing m^od of the preserrt invention. 

Rg. 3 is a sectional view of the nozzle part of the head of the ink-jet device shown in Rg. 2. 

Rg. 4 is a diagram which shows wavelength at absorption of light in each of the luminescent layers of the organic 

EL element (Example 1 ) according to the present invention. 

Rg. 5 is a sectional view which shows steps peribrmed in another embodiment of the manufacturing method of the 
35 present invention. 

PREFERRED EMBODIMENTS OF THE INVENTION 

Hereinbelow, a composition for an organic EL element (hereirrafter. refored to as 'conpositionT and a metiiod of 
40 manufacturing the organic EL element according to the present invention will be described in detail based on the pre- 
ferred embodiments shown in tiie accompanying drawings 

The composition for the organic EL elemerrt of the present invention is used to form at least one luminescent layer 
having a certain color, and the luminescent layer is formed from a pattern of the composition which is formed by the ink- 
jet method. The composition for the organic EL element includes as its main component a precursor of a conjugated 
45 organic polymer conrpound (hereinafter, referred to as "precursor^ for fbmiing the luminescent layer and at least one 
kind of fluoresce dye fbr changing the emission characteristic of the luminescent layer. 

Here, the preoirsor means a material which coated for pattern formation as a composition for the organic EL 
together with a fluorescent dye iand then conjugated by heating or the like as shown, fbr example, by tine following chem- 
ical formula (f) thereby producing a conjugated organic polymer EL layer. For example, when the precursor Is a sulfo- 
50 nium salt, an elimination of the suifonium group is caused by a heat treatment so that the precursor is turned into the 
conjugated organic polymer compound. 
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(Chemical f=ormula (1)] 
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IS Such a corrugated organic polymer corrpound exhibits a strong fluorescence in the solid state, and is capable of form- 
ing a homogeneous and stable solid super thin film. 

Further, the conjugated organic polymer compound has an excellent formability, and has a high adhesion to an ITO 
electrode. In addition, such a precursor can form a sturdy conjugated polymer film after hardening. Further, since the 
precursor is used in the form of a precursor solution before hardening. It is possA)le to adjust its concentration or the like 

20 easily, thereby enabling to obtain a coating liquid suitable for ink-jet pattern formation as will be described later. This 
means that It is possible to set the optimum conditions for the thin film easily in a short time and to form the thin film 
based on the conditions. 

It is preferred that the conjugated organic polymer compound is a hole injection and transfer type material. With this 
choice, it is possible to promote the injection and transfer of the carriers, and improve the luminescence efficiency. 

25 As for example of the precursor of such a conjugated organic polymer compound, a poiyallylene vinylene precursor 
is preferable. Since the poiyallylene virryiene precursor is soluble to a water-based solvent or an organic solvent, it is 
possible to prepare easily the composition for the organic EL element. Further, since such a precursor can be polymer- 
ized under certain conditions, it is possible to obtain a thin film having high optical quality. 

Examples of such a poiyallylene vinylene precursor include: precursor of PPV derivative such as PPV (poly(para- 

30 phenylene vinylene)) precursor. MO-PPV (poly(2.S<limethoxy-l,4-phenylene vinylene)) precursor, CN-PPV (poly(2.5- 
bish®cy!axy-1,4-phenylene-(1-cyanovinylene))) precursor, MEH-PPV (poly[2-methoxy-5-{2*-ethylhexytoxy)]-para-phe- 
nylene vinylene) precursor and the like; poly(alkylthfophene) precursor such as PTV (poly(2.5-thienylene vinylene)) pre- 
cursor and the like; PFV (poly(2,5-furylene vinylene)) precursor; poly(paraphenylene) precursor; and polyaikytfluorene 
precursor, and the like. Among these precursors, the precursor of PPV or PPV derivatives such as shown in the follow- 

35 ing chemical formula (II) is most preferable. 
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[Chemical Formula (II)] 
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35 

The precursor of PPV or the PPV derivative is soluble to water. After such a precursor solution is qoated, heat treatment 
is canled out to corrugate the precursor, thereby forming a conjugated PPV thin film. 

In the ink-jet method, it is preferable to use a composition which is soluble to water-based, alcohd-based or glycol- 
40 based solvent. Since the precursor of PPV or PPV derivative is soluble to these solvents, it is possible to avoid unde- 
sirable eHect on the human body and erosion of the passage of the discharged liquid and the ink head material which 
wouW be caused when other solvent are used. 

Further, since PPV and the like possess a strong fluorescence and it is a conductive polymer in which 7c-electron 
of double bond is deiocalized on the polymer chain, it is possible to obtain an organic EL element having high pertorm- 
45 anca 

The content of the precursor represented by the PPV precursor is preferably 0.01 to I0.0wt%. and more preferably 
0.1 to 5.0wr%^ with respect to the total amourrt of the composition for the organic EL element. If the amourrt of the pre- 
cursor to be added is too small, it is insufficient for formation of the conjugated polymer f Bm, On the othw hand, if the 
amount of the precursor to be added is too much, ttie viscosity of the composition becomes high, which is not suitable 

50 for coating and pattern formation with high precision by tine ink-jet method. 

In addition, as for examples of polymer organic compound other than the PPV precursor which can fonm a lumines- 
cent layer, pyrazoline dimer, quinoflzine cartxscylic add, benzopyrylium perchlcrata benzopyrano quindlzine, rubrene, 
phenanthrollne europium compIeK and the like can t>e mentwned, and a composition for tiie organic EL element con- 
taining one of these compounds or a mixture of two or more of ttiese compounds may also be employed. 

55 Further, the composition tor an organic EL element accortfing to the present invention includes at least one kind of 
fluorescent dye in addition to the precursor of the conjugated organic polymer compound described above In this way, 
it becomes possible to change the lunrtinous property of the luminescent layer. Therefore, the addition of tiie fluorescent 
dye is effective as a means, for example, for improving the luminous effidency of the luminescent layer or for changing 
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the maximum wavelength of light absorption (emrtled color) of the luminescent layers. 

Namely, a fluorescent dye can be utilized not only as a material for the luminescent layers but also as a material for 
the coloring matter which eochibits the luminescence function by itself. This is because almost all of the energy of the 
excrtons which are generated by the recombination of carriers on the molecules of a conjugated organic polymer com- 

5 pound can be transferred onto the molecules of the fluorescent dye. In this case, the current quantum efficiency of the 
EL element is also increased, because the luminescence arises only from the molecules of the fluorescent dye which 
have a high fluorescence quantum efficiency. Accordingly, by the addition of a fluorescent dye into the composition for 
the organic EL element the luminescence spectrum of the luminescent layer becomes the spectrum of the fluorescent 
dye, thereby enabling to change the emitted color. 

w In this connection, it should be noted that what is meant here by the current quantum efficiency is a scale for con- 
sidering the luminescence performance according to the luminescence function, and it is defined by the following 
expression. 

n E = energy of emitted photon / inputted electrical energy 

75 

In this way. by changing the maximum wavelength of light absorption by the doping of an appropriate ffcjorescent 
dye, it becomes possible, for example, to emit the three primary colors of red, green and blue, thereby enabling to obtain 
a full color display device. 

Further, the doping of the fluorescent dye also makes it possible to improve extremely the luminous efficiency of 
20 the organic EL element 

As for a fluorescent dye used for the red luminescent layer, laser dye DCM- 1 . rhodamine or a rhodamine derivative, 
perytene and the like are preferably teed. These fluorescent dyes are soluble to solvents because they are low mole- 
cules, and have a high compatibility with PPV or the like, so that a luminescent layer with a good uniformity and good 
stability can be formed. 

25 As for exarrples of the rhodamine derivative fluorescent dyes, rhodamine B, rhodamine B base, rhodamine 6G, and 
rhodamine 101 perchlorate and the like can be mentioned. 

Further, as for a fluorescent dye used in the green luminescent layer, quinacridone. rubrenje, DCJT and their do'iv- 
atives are preferably used. Since these fluorescent dyes are low molecules in the same manner as the fluorescent dyes 
to be used in the above-mentioned red luminescent layer, they are soluble to solvents and have a high conrpatibilrty with 
30 PPV or the like, so that the luminescent layer can be fonned. 

As for the fluorescent dye used in the blue luminescent layer, distyrylbiphenyl and its derivative are preferable. 
These fluorescent dyes are soluble to solvents in the same manner as the above-mentioned fluorescent dyes tor the 
red luminescent layer, and have high conpatibirrty with PPV or the like, so that the luminescent layer can be formed. 
Further, as for other fluorescerrt dyes for generating blue emitted color, coumarin and coumarin derivative can be 
3S mentioned. These fluorescent dyes are soluble to solvents because they are low molecules in the same manner as the 
above-m^oned fluorescent dyes, and have high compatibility with PPV or the like, so that the luminescent layer can 
be formed. 

As for examples of the coumarin derivative fluorescent dyes, coumarin-1. coumarin-6, coumarin-7, coumarin 120. 
coumarin 138, coumarin 152. coumarin 153, coumarin 31 1 , coumarin 314, coumarin 334. coumarin 337, coumarin 343 
40 and the like can be mentioned. 

Further, as for other fluorescent dyes (luminescent materials) fbr generating blue emitted color, tetraphenylbutad- 
ene (TPS) or TPS derivative. DPVBi and the like are preferable. Since these fluorescent dyes (luminescent materials) 
are also low molecules, they are soluble to solvents, and have high compatibility with PPV, so that the luminescent layer 
can be formed. 

45 These fluorescent dyes and luminescent materials as desatoed above can be selectively used alone or in the form 
of a mixture of two or more of them. 

The amount of these fluorescent dyes to be added to the solid component of the precursor of the conjugated 
organic polymer conpound are preferably 0.5 to 1 0wt % . and more preferably 1 .0 to 5.0wt%. If the amount of the flo- 
rescent dye to be added is too rmch. it becomes difficult to maintain the weather resistance and the durability of the 
50 luminescent layer." On the other hand, the amount of the f lorescent dye to be added is too little, it is impossible to obtain 
sufficiently the effect of adcfing the florescent dye. 

Moreover, it is preferable that the precursa and the fluorescent dye are dissolved or dispersed into a polar solvent 
Since the polar solvent is cap^e of readily dissolving or homogeneously dispersing the precursor and the fluorescent 
dye, use of the polar solvent makes it possible to prevent the solid component in the organic EL composition from being 
55 stuck at the nozzle hole of ink-jet device and to prevent the nozzle hole from being clogged with the solid component 
Further, it also contributes to maintain the high contact angle of the ink at the nozzle hole. In this way, it is possible to 
present the bend In the jetted direction of tiie ink. 

As for examples of the polar solvent, water; water compatible alcohol such as methanol, ethanol and the like: 
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organic solvents such as N.N-dimGthylformamide (DMF). N-methylpyrrolidone (NMP), dimethyfimidazoline (DMI). 
dimethylsulfawde (DMSO) and the like; and inorganic soh/ents can be mentioned. Each of these solvents can be used 
alone or in the form of an appropriate mixture of two or more of them. 

In addition, it is prefen-ed that a wetting agent is added in the composition for the organic EL element With this 
5 anangement it is possible to prevent effectively the composition from being dried and solidified at the ink-jet nozzle 
hole. As for examples of such a wetting agent, polyhydric alcohols such as glycerin and diethyiene glycol and the like 
can be merrtioned. In this case, it is possible to use a mixture of two or more of them. The amount of the wetting agent 
to be added is preferably about 5 to 20wt% with respect to the total anrwunt of the composition for the organic EL ele- 
ment. 

10 Moreover, other additives and film stabilizing matffiais may also be added, for example, stabilizer, anti-aging 
agent pH adjusting agent, antiseptic agent, resin emulsion, leveling agent or the like may be added. 

According to the method of manufacturing the organic EL element by the ink-jet method, the above-mentioned 
composition which is in the form of a discharge liquid is discharged from the head of the device used for the ink-jet 
method to form a pattern of at least one luminescent layer with one color selected from the thee primary colors com- 

15 prising red. green and blue and their irrtermediate colors. 

According to the ink-jet method, a fine pattern formation can be carried out simply in a short time. In addition, 
through adjustment of the discharging amount or the concentration of the discharge liquid, film properties such as film 
thickness and film area and the like, and the emission capability such as emission balance and luminance can be con- 
trolled readily and arbitrarily. 

20 The organic EL element which is used for the pattern formation by the ink-jet method has characteristics as 
described below. 

It is preferable that the compositions have a contact angle of 30 to 170 degrees, aruj more preferably, 35 to 65 
degrees, with respect to the material constituting the nozzle surface of the nozzle provided in the head of the ink-jet 
device. When the contact angle is set to a value within this range, it is possOsle to can7 out a precise patterning by sup- 
2S pressing the bend in the jetted direction of the composition. 

Namely, if the contact angle is less than 30 degrees, wettability of the composition with respect to the material con- 
stituting the nozzle surface increases, so that there is a case that the composition adheres asymmetrically to the periph- 
ery of the nozzle hole at the time of discharging the composition. In this case, an attraction acts between the 
conrposition adhered to the nozzle hole and the composition to be discharged. This causes the discharge of the com- 
ae position by a nonuniform force, which gives rise to a situation so-called "bend In the jetted direction" in which the com- 
position is unable to reach the target position. Further, the occun-ence frequency of the bend in the jetted direction also 
tends to increase. On the other hand, if the contact angle exceeds 170 degrees, the Interaction between the composi- 
tion and the nozzle hole becomes a minimum and the shape of the meniscus at the tip of the nozzle is unstable, so that 
the control of the amount and the timings of discharge of the composition becomes difficult 
35 In tiie above desaiptions. what Is meant here by the bend in the jetted direction refers to a situation in which, when 
the composition is discharged from the nozzle, tiie point of impact of a dot deviates from the target position by m-re 
than 50 fim. Further, the occurrence frequency of tiie bend in the jetted direction is defined as the time until the bcnH in 
the jetted direction occurs after a continuous discharge of tiie composition is started at tiie frequency of 7200Hz. 
The bend in the jetted direction is generated principally by such causes as the nonuntformity in the wettability of the 
40 nozzle hole and the clogging of the nozzle hole by tiie attachment of solid components of tiie composition. Such bend 
in the jetted direction can be eliminated by cleaning tiie head. In this connection, more frequent head cleaning is 
required for more frequency of occunrence of tiie bend in the jetted direction, and this causes to deteriorate tiie manu- 
facturing efficiency of ttie EL dement tjy the ink-jet method. On tiie practical level, it is prefened tfiat an occurrence fre- 
quency of the bend in the jetted direction is more than 1 000 seconds. 
4S By preventing such bend in tfie jetted direction from occuning. it becomes possible to carry out a highly fine pat- 
terning eff ictentfy with high precision. 

Further, it is preferable tfiat the viscosity of tiie composition is 1 to 20cp. and more preferably 2 to 4cp. If tiie viscos- 
ity of the composition is less ttian Icp. the contents of tiie precursor and the fluorescent dye in the material are too 
small, so that the luminescent layer which is fbmied cannot exhibit luminescence power suffidentiy On the ottier hand, 
so If it exceeds 20cp, it becomes inpossible to discharge the composition snxxrthly from tiie nozzle. Further, it becomes 
difficult to carry out patterning unless othenwise tiie specification of tiie ink-jet device is changed, for example, by 
enlarging the diameter of tiie nozzle hole and so forth. In addition, when tiie viscosity of tiie composition is high, pre- 
cipitation of tiie solid conrponents in tiie composition tends to occur, tiius leading to an Increased occurrence frequency 
of dogging of tiie nozzle hola 

55 Furtiiemiore, it is preferable that tiie composition has the surface tension of 20 to 70 dyne/om, and more preferably 
25 to 40 dyne/cm. By restricting the surface tension to such a range, It is poss^e to suppress tiie bend in the jetted 
direction and tiiereby hoki the occurrence frequency of tiie bend in tiie jetted direction to a low level, in the same man- 
ner as tiie case of the above-mentioned contact angle. If the surface tension is less than 20 dyne/cm, the wettability of 
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the composition with respect to the material constituting the nozzle surface increases. As a resuit, not only the bend in 
the jetted direction occurs, but also its occurrence frequency tends to increase as is discussed with reference to the 
case of the contact angle On the other hand, if it exceeds 70 dyne/cm, the shape of the meniscus at the tip of the nozzle 
is not stable, which results in the difficulty in the control of the amount and the timings of discharge of the composition. 

Further, as for the composition of the organic B element of this invention, it is preferable to use a composition which 
has a characteristic that satisfies the above-mentioned numerical range for at least one of the characteristics including 
the contact angle, the viscosity and the surface tension described above. In this connection, it is more preferable to use 
a composition which has a characteristic that satisfies the above-mentioned numerical ranges for arbitrary combination 
of two characteristics/and it is most preferable to use a composition which has a characteristic that satisfies all the 
numerical ranges. These compositions are more suitable for the ink-jet method. 

The method of manufacturing the organic EL element according to the present invention is characterized by includ- 
ing a step of coating a composition for the organic EL element primarily containing a precursor of a conjugated organic 
polymer compound by jetting out it from the nozzle hole of the head for the ink-jet device to form a pattern, and a step 
of forming a luminescent layer by conjugating the precursor of the conjugated organic polymer compound described 
above. As a composition for the organic EL element used in this method, the compositions for the organic EL element 
described above may be enployed. 

The precursor of the conjugated organic polymer compound is readily soluble to solvents, and has a large degrees 
of freedom in the selection for the contact angle, viscosity and surface tension of the jetting liquid. Accordingly, since it 
is possible to discharge an arbitrary amount of the composition to an aribitrary position, a precise pattern formation can 
be performed and the emission characteristics and the film properties of the luminescent layer can be easily controlled. 

The method of conjugating the precursor of the conjugated organk; polymer compound Is not particularly limited, 
but it is preferable to be achieved by a heat treatment. In this way. the luminescent layer can be easily formed with a 
simple manner. 

It is preferable that the conrposition for the organic EL element mainly contains a precursor of a conjugated ora- 
ganic polymer compound tor forming a luminescent layer, and at least one kind of fluorescent dye for changing the lumi- 
nescence characteristics of the luminescent layer. Since the precursor of the conjugated organic polymer compound 
forms a solW thin film, the fluorescent dye itseH Is not required to possess a thin film formation capability, so that it may 
be used in the form of dispersing molecules. Because of this, various fluorescent dyes can be selected widely, thereby 
enabling to form a desired luminescent layer. 

Moreover, as for the precursor of the conjugated organic polymer compound and the fluorescent dye, those com- 
pounds described in the above may be empfoyed 

The structure of the head of the ink-jet device used in the manufacturing method of the organic EL element accord- 
ing to the present invention is shown in Rg. 2. 

The head 10 for the ink-jet device is provWed with, for example, a stainless steel nozzle plate 11 and a vibration 
plate 13, and they are coupled via partitioning members (reservoir plates) 1& 

S-tween the nozzle plate 1 1 and the vflaration plate 13. a liquid storage 21 and a plurality of spaces 19 are formed 
by mr^/ns of the reservoir plates 1 5. The inside of the respective spaces 1 9 and the fiquki storage 21 are f ifled with the 
composition according to the present invention, and the spaces 19 communicate with the liquid storage 21 by means 
of supply ports 23. 

Further, a nozzle hole 25 is provkied in the nozzle plate 1 1 for discharging the composition in a jet-form from the 
spaces 19- On the other hand, a hole 27 is formed in the vibration plate 13 for supplying the composition to the liqukj 
storage 21. 

Further, on a surface of the vibration plate 13 which is opposite to the other suriiace that faces wrth ttie spaces 19, 
piezoelectric elements 29 are attached at positions corresponding to the positions of the respective spaces 19. 

When the piezoelectric element 29 is energized, the piezoelectric element 29 and the vibration plate 13 are 
deformed, by wWdi the volume of the space 19 is changed, so that the material tor the thin fHm is discharged from the 
nozzle hole 25 toward the ^strata. 

In this regaiit it is preferable that a water repellent treatment such as Tefton coating treatment or the like are made 
at the inner wafl portion of the nozzie hole 25 and Its peripheral part In order to pra^ent the bend in the jetted direction 
of the conposition and prevent dogging of the hole by the composition. 

Using the head with the above construction, it is possible to form organk: EL luminescent layers respectively by dis- 
charging the compositions con-esponding ta for example, the three primary colors red, blue, and green according to 
predetermined patterns, ttiereby enabling to form the pixels. .. u 

According to the ink-jet method using the ink-jet device as described above, the amount of the compoaton to be 
discharged, the number of times of the discharge and the forms of patterns can be adjusted easily and handly. so tiiat 
the luminescent characteristics and film thickness and the like of the luminescent layers can be controlled. 

Fig. 1 is a sectional view which shows steps p^nmed in the embodiment of the manufacturing method for an 
organic EL element of the present invention. 
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Rrst pixel electrodes 101. 102 and 103 are formed on a transparent suiastrate 104 such as a substrate made of 
glass. As for examples of the forming method for these pixel electrodes, photolithography, vacuum deposition method, 
sputtering method and pyrosol method can be mentioned. 

These pixel electrodes are preferably transparent As for the materials constituting the transparent pixel electrodes, 
5 a tin oxide film, an ITO (indium tin oxide) film and a composite oxide film of indium oxide and zinc oxide can be men- 
tioned. 

Then, the spaces between the pixel electrodes are buried, and then banks 105 which act not only as a light cut-off 
layer but also an ink drop preventing wall are formed, for example, by photolithography. 

Further, after coating and patterning red, green and blue compositions by jetting the above-mentioned composi- 
70 tions from the head 1 10 of the ink-jet device 109, they are undergone heat treatment under a nitrogen atmosphere to 
conjugate the precursors in the compositions, thereby forming luminescent layers 106 (red), 107 (green) and 108 (blue) 
in the form of patterns. 

In addition, an electron injection and transfer layer 11 1 is laminated on the luminescent layers 106. 107 and 108, 
The electron injection and transfer layer 1 1 1 facintates the injection of the electrons from the cathode, and contributes 

IS to the preventon of electrode quenching by keeping the luminescent portions away from the cathode to establish a bet- 
ter contact with the cathode. As for the electron injection and transfer layer ill, aluminum quinolynol complex to which 
the doping Is not carried out can be used. As for other organic compounds which are capable of forming an electron 
injection and transfer layer, oxadiazole derivatives such as PBD. OXD-8 and the like; DSA; Bebq; triazole derivative; 
azomethine complex; porphyrin conrplex; benzoxadiazol complex; and the like can be motioned. In this case, the elec- 

20 tron injection and transfer layer may be formed by using any one of these compounds, or mixing or laminating two or 
more of these compounds. 

The forming method for the electron injection and transfer layer 1 1 1 is not limrted to a specific method. It is possible 
to form the electron injection and transfer layer 1 1 1 by using, for example, ink-jet method, vacuum d^osition method, 
dipping method, spin coating method, casting method, capillary method, roll coating method, bar coating method or the 
25 like. 

In this case, at the vicinity of the interface between the luminescent layer and the hole injection and transfer layer, 
a part of the materials contained in either of layers may exist in the state of mutual impregnation and diffusing into the 
other layer. 

Then, a cathode 1 13 is formed, thereby the organic EL element can be obtained. In this case, it is prefen-ed that 
30 the cathode 1 13 is formed into a metallic thin film electrode. As for examples of the metal for forming the cathode, Mg, 
Ag, Al, U and the like can be mentioned. In addition, a material having small work function can be used for the material 
for the cathode 113. For example, alkali metal, alkali earth metal ajch as Ca and the like, and alloys containing these 
metals can be used. 

The cathode 1 13 may be formed by using, for example, deposition method, sputtering method or the like. 
35 Rg. 5 is a sectional view which shows a process of another embodiment of the manufacturing method for an 
organic EL element according to the present invention. 

First, in the same way as the embodiment shown in Rg. 1 , pixel electrodes 101 . 102 and 103 are formed on a trans- 
parent sut)slrate 104 such as a glass substrate, and then banks 105 are formed by means of photolithography. 

Further, the compositions are jetted out from a head 1 10 for an ink-jet device 109 so that the patterns of composi- 
40 tions for various colors are coated and formed onto the pixel electrodes 101 . 102 and 103. 

After this process, a heat treatment is canied out under an nitrogen atmosphere to obtain thin films through conju- 
gation of the precursor in each composition, and thereby patterns of the luminescent layers 106 (red) and 107 (green) 
are formed. 

Next as shown in the figure, a blue luminescent layer 108 is formed on the red luminescent layer 106, the green 
45 luminescent layer 107 and the pixel electrode 103. In this way, it is possible not only to fomfi layers having the three pri- 
mary colors inducfing red. green and blue, but also to bury the level differences between the banks 1 05 and each of the 
red luminescent layer 106 and the green luminescent layer 107 so as to be flattened. 

No particular limilatic»i is imposed upon thefomiing method for the due luminescent layer 108. It is possible to form 
the layer using the general film forming method known as deposition method or wet method, for instance, or using the 
50 ink-jet method. 

IhQ blue luminescent layer 108 can be formed of an electron injection and transfer material such as aluminum qui- 
nolynol complex. With a structure such as this, it is possible to promote the injection and transfer of the carriers so as 
to improve the luminous efficiency. 

Further, when such a blue luminescent layer 108 is laminated wrth a luminescent layer formed of a hole injection 
55 and transfer material such as, tor example. PPV layer or the like, it is also possible to inject and transfer efficiently the 
electrons and the holes from the respective electrodes into these laminated luminescent layers, thereby enabling to 
more improve the luminous efficiency. 

Furthermore, when an electron injection and transfer layer is laminated with a hole injection and transfer layer, the 
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function of hole injection and transfer and the function of electron injection and transfer can be assigned separately to 

different layers, so that optinnum design can be selected for the respective materials. 

As described atXTve, when at least one organic luminescent layer for any color is formed by the ink-jet method, the 

luminescent layer for the other color may be formed by a different method. Therefore, even when a luminescent material 
5 which is not so suited for the ink-jet method is used, a full color organic EL element can be formed by using such a mate- 
rial in a combination with other organic luminescent materials that are suited for the ink-jet method, so that the latitude 

in the design for the EL element will be expanded. 

As for examples of the forming method used for the formation of the luminescent layer other than the ink-jet 

method, photolithography method, vacuum depositxxi method, printing method, transfer method, dipping method, spin 
w coating method, casting method, capillary method, bar coating method, roll coating method and the like can be men- 

tkwied. 

Rnally. a cathode (a counter electrode) 1 13 is formed, thereby the organic EL element is completed. 
Hereinbelow. the composition for an organic EL elemem and the method of manufacturing an organic EL element 
according to the present invention are described in details with reference to the actual examples. 

IS 

1 . Manufacturing of Organic EL Element 
(Example 1) 

20 The compositions for the organic EL element made from the corrpositions shown in Table 1 were prepared for 
respective colors, arxj then the organic EL elemertt was manufactured using the compositions. 

As shown in Rg. 1, on the glass substrate 104. (TO transparent pixel electrodes 101, 102 and 103 wa-efonmedby 
means of photolithography so as to form respectively a patlem having a pitch of 100 M-m and a thickness of 0.1 am. 

Then, banks 105 made of photosensitive polyimide were formed by photolithography so as to bury the spaces 
25 between the ITO transparent pixel electrodes. In this case, each of the banks 105 was designed so as to have a width 
of 20 ^m and a thickness of 2.0 (un. respectively. 

Further, the luminescent materials for the respective colors were coated to fbmn patterns by jetting the composi- 
ttons from the head 1 10 of the ink-jet device 109. Then, they were undergone heat treatment under a nitrogen atmos- 
phere at 150*C for 4 hours to conjugate the precursors in the compositions of the materials so as to obtain thin films, 
30 thereby obtaining luminescent layers 1 06 (red). 1 07 (green) and 108 (blue) which emit red. green and blue, respectively 

Next, the vacuum depositkjn was canied out using the aluminum quindynd conpiex to which no doping was car- 
ried out to form an electron injection and transfer layer 1 1 1 having a thwkness of 0.1 ^im. 

Rnally. an Al - Li electrode having a thickness of 0.8 fim was fonned as the cathode 1 13 by the deposition method, 
thereby manufacturing the organic EL eiemerrt 

35 

(Example 2) 

The organic EL element was manufactured in the same way as Example 1 except that quinaaWone of 0.075 wt% 
(ratk) for sofid portion of PPV precursor: 2wt % ) was added into the green luminescent layer composition as a fluores- 
ce cent dye as shown in Table 2. 

(Example 3) 

The organic EL element was manufactured in the same way as Example 1 except that rhodamine 1 01 was used as 
45 a fluorescent dye in the red luminescent layer composition as shown in Table 3. 

(ExanTple4) 

The organic EL element was manufactured in the same way as Example 1 except that coumarin 6 of 0.00375wt % 
so and distyrylbiphenyl of 0-00375wt % (ratio for solid portion of PPV precursor: 1 wt %) were used as a fluorescent dye in 
the blue luminescent layer compositfon and that glycerin of 3wt % and diethylene glycol of 1 2wt% were used as a wet- 
ting agent as shown in Table 4. 

(Examples) 

55 

The organic EL element was manufactured in the same way as Example 1 except that tetraphenylbutadiene (TPS) 
of 0.0075wt % (ratio for solid portion of PPV precursor: 2wt %) was used as a fluorescent dye in the blue luminescent 
layer composition and quinacridone of 0.0075wt % (ratio for solid portion of PPV precursor: 2wt %) was used as a flu- 
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orescent dye in the green luminescent layer conrposition. respectively, and that glycerin of 3wt% and diethylene glycol 
of 12wt% were used as a wetting agent as shown in Table 5. 

(Example 6) 

5 

The organic EL element was manufactured in the same way as Example 1 except that coumarin 138 was used in 
the blue luminescent layer composition as a fluorescent dye as shewn in Table 6. 

(Example 7) 

10 

The organic EL element was manufactured in the same way as Example 1 except that CN-PPV precursor which 
emits red color was used instead of PPV precursor and thatdistyrylbiphenyi of 0.0075wt% (ratio for solid portion of PPV 
precursor: 2wt%) was used as a blue fluorescent dye and quinacridone of 0.0075wt % (ratio for solid portion of PPV 
precursor: 2wt %) was used as a green fluorescent dye without adding any red fluorescent dye, as shown in Table 7. 

IS 

(Comparative Example 1) 

As shown in Table 8. compositions for an organic B elem^t in which aluminum quinoiynol complex (AIqs) was 
added as a host material and in which DCM-1 (red). TPB (blue) and coumarin 6 (green) were added as a dopant. 
20 respectively, was prepared, and then the red, green and blue luminescent layers were formed using the conpositions 
by means of vacuum deposition method to obtain an organic EL element. 

(Comparative Example 2) 

25 As shown in Table 9, compositions for an EL element were prepared, in which aluminum quinoiynol complex (AkJa) 
was added as a host material. OCM-1 (red). TPB (blue) and coumarin 6 (green) wee added to the respective compo- ■ 
sitions as a dopant, and wetting agent and polar solvent were also contained. Then, respective luminescent layers were 
formed by the ink-jet method using the compositions in the same way as Example 1 to obtain an organic EL element. 

30 2. Evaluation of the Luminescence Characteristics and the Rim Characteristics of the Luminescent Layers 

The luminescence characteristics and the film characteristics of the respective luminescent layers of the organic 
EL elements which were manufactured according to Examples 1 to 7 and Comparative Examples 1 and 2 described 
above were evaluated according to the following methods. 

35 

(1) Luminescence Starting Voltage 

A prescribed voltage was applied to the element and ttie applied voltage at which a luminance of 1 od/m^ is 
observed was defined as the luminescence starting voltage [Vtii]. 

40 

(2) Luminescence Life 

The initial luminance after a stabilization treatment has been can-ied out was set to 100%. and the changes in tiie 
luminance of the EL element were measured under the condition that the elements were kept in continuous lumines- 
45 cence by supplying a constant cun-ent of standard waveform, wherein the luminescence life is defined as tiie time until 
the luminance drops to 50% of the initial luminance. 

In this case, the drive concfitions far this experiment were set at 40'C for room temperature. 23% for humidity and 
20 mA/cm^ for current density. 

50 (3) Luminance (Brightness) 

The luminance was measured at which the current was set to 20 mA/cm^. 

(4) Wavelength at Maximum Absorption 

55 

The wavelength at maximum absorption for each luminescent layer was measured. 

Rg. 4 is a diagram which shows wavelength at absorption of light at the each luminescent layers of the organic EL 
element in Example 1. As the result of measuring the wavelengtti at maxinruim absorption for ttie respective lumines- 
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cent layers of the organic EL elements obtained in Exanples 2 to 7, the same results were obtained, 
(5) Stability in Rim Formation 

5 After heating the luminescent layer at 200 for 60 minutes, conditions for occunence of defects such as cracks 
and deformation in the respective lunninescent layers were observed by a microscope. 
The results of the evaluation are shown in Table 10 and Table 11. 

As indicated in Table 10 and Table 1 1 . the luminescent layers in Examples 1 to 7 have excellent luminescence char- 
acteristics and exceil0it film characteristics, 
w In contrast with these Exanrples. the stability in film formatfon of the luminescent layer in Conparative Example 1 
was poor, and a dark spot was observed in the luminescent layer. Further, for the luminescent layer in Comparative 
Example 2, an erosion of the material constituting the head which is caused by chloroform as the solvent was observed. 
Furthermore, it was impossible to complete the formation of the pattern due to the clogging of the nozzle beings 
caused. This is because chloroform tended to vapor due to its lower boiling point so that a dry tumihescent layer mate- 
rs rial was gathered at and then ac^ered to the nozzle hole and the periphery thereof to cause the clogging of the nozzle. 

3. Evaluation of the Physical Properties and the Discharging Characteristics of the compositions 

(Example 8) 

20 

A composition for the organic EL element having compositions shown in Table 12 was prepared, and then the com- 
position for the organic EL element was discharged from the nozzle of the ink-jet device in the same way as Example 
1 to can-y out the coating and the pattern formation. 

Then, they were undergone heat treatment under a nitrogen atmosphere at 1 50 ^'C for 4 hours to conjugate the pre- 
2S cursors in the compositions and to obtain a thin film, which forms the red luminescent layer 

(Example 9) 

The blue luminescent layer was formed in the same way as Example 8 except that distyrylbiphenyt was used as a 
30 blue fluorescent dye instead of the rhodamine B as shown in Table 13. 

(Example 10) 

The green luminescent layer was fornied in the same way as Example 8 except that quinacndone was used as a 
36 green fluorescent dye instead of the rhodamine 6 as shown in Table 1 4. 

(Example 11) 

The blue luminescent layer was formed in the same way as Example 8 except that coumarin 6 was used as a blue 
40 fluorescent dye instead of the rhodamine B and that the amount of glycerin and dietfiylene glycol to be added as a wet- 
ting agent was changed as shown in Tat>ie 15. 

(Example 12) 

45 The blue luminescent layer was formed in the same way as Example 8 except that TPB (tetraphenyibutadiene) was 
used as a blue fluorescent dye instead of the rhodamine as shown in l^le 1 6. 

(Example 13) 

50 The green luminescent layer was formed in the same way as Example 8 except that CN-PPV precursor which emits 
red color was used instead of PPV precursor, and that quinacndone of 0.0075 wt% was added as a green fluorescent 
dye as shown in Table 1 7. 

(Comparative Example 3) 

55 

The green luminescent layer was formed in the same way as Example 8 except that a compcsiton which includes 
aqueous solution of PPV precursor of 50wt % ; glycerin of 20wt % and diethylene glycol of 20 wt% for wetting agents; 
and DMF of 10 wt % for polar solvent; and quinacridone as a green fluorescent dye instead of the rhodamine B were 
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used, as shown in Table 18. 
(Comparative Example 4) 

5 The blue luminescent layer was formed in the same way as Example 8 except that coumarin 6 was used as a blue 
fluorescent dye instead of rhodamine B. that OMF of 75wt % was used as a polar solvent and that no wetting agent 
was added, as shown in Table 19. 

(Comparative Example 5) 

w 

The red luminescent layer was formed in the same way as Exanple 8 except that a composition which indudes 
aqueous solution of PPV precursor of 50wt % : glycerin of 10wt % and diethylene glycol of I0wt% for wetting agents: 
and DMF of 30wt% for polar solvent was used as shown in Table 20. 

IS 4. Evaluation of Physical Properties and Discharge Characteristic of the Conposition 

The contact angle, viscosity and surface tension of the conpositions of Examples 8 to 13 and Comparative Exam- 
ples 3 to 5 were measured. 

In addition, the occunence frequency of the bend in the jetted direction of the composition and the occurrence fre- 
20 quency of clogging of the nozzle hole at the time of discharging the composition from tine nozzle hole of an ink-jet printer 
(made by EPSON Co.. Ltd. Model No. MJ-500C. the material constituting the nozzle surface is a water repellent layer 
to which eutectic tetraffuoroethylene-nickel is plated) were also investigated 

(1) Contact Angle 

25 

The contact angle for each composition with respect to the material constituting tiie nozzle surface was measured 
in accordance with the measurement method of the contact angle as stipulated in JIS K321 1 . 

(2) Viscosity 

30 

The viscosity of each composition at 20 'C was measured using Type E viscometer. 

(3) Surface Tension 

3s For the surface tension * y " of each composition, the measurement was carried out by means of the drqs method 
as follows. 

When a OqUt;i iw^ripped gentiy from the mouth of a circular tube wHh flat cut plane, a droplet falls as its weight over- 
comes the surface tension. If the mass of the droplet is called '*m'*, the force pulling it downward is "mg*, and tiie force 
pulling ft upward is 2 tc r 7 fr is the outer radius of the mouth of the pipe). Based on tiie relationship between the two 
40 forces, the surface tension * y " of the composition was determined t^y measuring "m". 

(4) Occurrence Frequency of Bend in Jetted Direction 

When the com po si tion was continuously (fischarged (at a frequency of 7200Hz). a time required until the berxj in 
45 the jetted direction occurred was measured. 

(5) Occurrence Requency of Clogging of Nozzle Hole 

When the c om po si t i on was continuously discharged (at a frequency of 7200Hz). a time required until the nozzle 
50 hole was leaded to be impossible to discharge the conrtposition because of the clogging of the nozzle hole by the pre- 
cipitated solid component of the composition, was measured. 
The results of these esqserimenis are shown in l^e 21 . 

As shown in Table 21. each of the compo s itio ns in Examples 8 to 13 has markedly lower values of the oocun^ence 
frequency of tiie bend in the jetted cSrection and the occunence frequency of the clogging of the nozzle hole in conrpar- 
55 ison with those of Connparative Example and the occurrence frequencies indicated by the values were within the 
range of the practical level. 

In particular, when ait of the characteristics including the contact angle, the viscosity and the surface tension of the 
conposftions fall within the ranges specified by this invention, the occunrence frequency of the bend in the jetted direc- 
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tion and the occurrence frequency of the clogging of the nozzle hole were low level, so that it was found that they were 
extremely excellent corrposrtions. 

In contrast when the composition in Comparative Example 3 was discharged, the occurrence frequency of the 
bend in the jetted direction and the occurrence frequency of the clogging of the nozzle hole were high level since the 
5 compoation of Comparative Example 3 has a tendency that the solid component in the composition is likely to stick at 
the periphery of the nozzle hole, so that it was found this composition can not be practically used. 

The composition In Comparative Example 4 has a large value for the occurrence frequency of the bend In the jetted 
direction, so that it was found that it is not suitable for fine pattern formation. 

Further, for the conrposition in Comparative Example 5. the clogging of the nozzle occurred in a short time as soon 
10 as the discharge of the composition was started, so that it could hardly discharge the composition. 

5. Formation of Organic EL Element 

Then, by canning out a vacuum deposition of aluminum quinolynol complex to which no doping was carried out. the 
15 electron injection and transfer layer 1 1 1 having a thickness of 0.1 \itr\ was laminated on the luminescent layers which 
were formed of the respective compositions in Examples 8 to 1 3. . 

Rnally, an Al - Li electrode having a thickness of 0.8 jim was formed as the cathode 113. respectively, by the dep- 
osition method, and thereby manufacturing the organic EL elements. 

20 6. Evaluation of Luminescent Characteristics and Rim Properties of the Luminescent Layer 

The luminescent characteristics and the film properties of the luminescent layers formed from the compositions of 
Examples 8 to 13 were evaluated by the same methods as described above with reference to the description "2. Eval- 
uation of Luminescent Characteristics and Rim Properties of the Luminescent Layer. 
25 The results of these evaluations are shown in Table 22. 

As can be seen from Table 22, the luminescent characteristics and the film properties of ail of the luminescent lay- 
ers fbnmed using the compositions of Examples 8 to 13 were exceltent. Namely, it was possible to obtain organic EL 
elements free from dark spots and have high luminance and long life. 

In the above, the compositions for the organic EL element and the methods of manufacturing the organic EL ele- 
30 ments have been desaibed for respective embodiments illustrated. However, the present invention is not limited to 
these emt»diments. Namely, in the method of manufacturing the organic EL element, it may further includes a st^ of 
inserting arbitrary intermediate layers such as a can-ia transporting layer or a buffer layer between the layers. As for the 
buffer layer, 1 ,2,4-triazole (TAZ) derivative and the like can be mentioned, which is effective for improving the luminance 
and the luminescence life. 

35 Further, the method may further include a step in which surface treatment such as plasma treatment. UV treatment. 
C'Vjpling or the like are applied to surfaces of pixo». ftlsctrode, an underlying layer and the like in order to facilitate the 
sticking of the EL materials. Further, the method may further include a step of forming a protective layer on the cathode. 

Furthermore, the material constituting the nozzle surface of the ink-jet device is not limited to those of the embod- 
iments described above. 

40 Moreover in the conposition for the organic EL element of the present invention, the fluorescent dye to be added 
for changing the luminescent characteristics is not limited to those of the embodiments as long as they can be dissolved 
and dispersed homogeneously into a solvent. 

As described in the abova according to the compositions fa the organic EL element of the present invention, a 
ratk^nal design of the organic EL element is possible through wide ranging selection of luminescent materials. In partc- 

45 ular. when the composition for the organic EL element includes a precursor of a conjugated polymer based organic 
conrtpound and a fluorescent dye. it is possible to manufacture an organic EL element which realizes a full color display 
since various kxnds of luminescent layers can be obtained through the selection of various materials In addition, it is 
possible to deveksp designs for various organic EL elements with high luminance and long life. 

Further, since condHtons for a conrposition, such as contact angle, viscosity and surface tension can be freely set. 

so the conditions suitable as a discharge liquid for the ink-jet method can be easily adjusted. 

According to the method of manufacturing the organic EL element, it is possible to employ the ink-jet method to the 
formation of a luminescent layer, a hole injection and transfer layer, and an electron injection and transfer layer In that 
case, it is possible to carry out easily a high precise pattern formation in a short time without the occunrence of the bend 
in the jetted direction of a discharge liquid and the occurrence of the clogging of the nozzle hola In addition, the opti- 

55 mizatlons of the film design and the luminescerrt characteristics can be readily achieved, thereby enabling to form a 
luminescent layer and an EL layer which are capable of easy adjustment of luminescence efficiency and have excellent 
durability. 

Further according to the ink-jet method, conditions such as the film thickness, the number of dots and the like can 
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be adiusted artjitrarily. so tha, tf,e size and the pattern of ttie lun^nescent element can also be set a^rtrarily 

can be arranoed at required locations, it is posable to naJ^JLTy aJcl^le ^iT^^i^^ ^^""^ ^"^""^ '"^^^'^ 

Finally, is to be understood ,t«t the cSmposiS^n ^^o^ a^fc el ^^^ZatT^: ^ 
not limited to the embodiments described at^ and it *° ^^^^ « 

departng from me scope and spr«otrprS;^:iVnTr;^^^ 
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1 . A composftion for an organic EL element for forming at least one luminescent layer having a certain cofor, saici com- 
55 position coniprising; 

a precursor of a conjugated organic polymer compound for forming said luminescent layer; and 

at least one kind of fluorescent dye for changing the luminescence characteristic of the luminescent layer 
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2. The composition for an organic EL element as claimed in claim 1 . wherein said luminescent layer is formed from a 
pattern of the composition which is formed by an inkHet method. 

3. The conrpositlon for an organic EL element as claimed in daim 1. wherein the luminescence characteristic is a 
ntaximum wavelength of light absorption. 

4. The composition for an organic EL element as claimed in claim l. wherein the conjugated organic polymer com- 
pound is a hole injection and transfer type material. 

5. The composition tor an organic EL element as claimed in claim 1 , wherein the precursor of the conjugated organic 
polymer compound includes a polyallylene vinylene precursor. 

6. The composition for an organic EL element as claimed in claim 5. wherein the precursor of the conjugated organic 
polymer conpound includes a precursor of a polyparaphenylene vinylene or a polyparaphenylene vinylene deriva- 
tive 



7. The composition for an organic EL element as claimed in daim 1 , wherein the fluorescent dye indudes rhodamine 
or rhodamine derivative. 

8. The composition for an organic EL element as daimed in claim 1 , wherein the f luaescent dye includes distyrylbi- 
phenyl or distyrylbiphenyl derivative. 

9. The composition for an organic EL element as claimed in daim 1, wherein the fluorescent dye indudes coumarin 
or coumarin derivative. 

10. The composition for an organic EL element as claimed in daim 1, wherein the fluorescent dye includes tetraphe- 
nylbutadiene (TPB) or tetraphenyibutadiene derivative. 

11. The composition for an organic EL element as daimed in daim 1. wherein the fluorescent dye includes quinacri- 
done or quinacridone denvatrva 

12. The composition tor an organic EL element as claimed in claim 1 . wherein the precursor of the conjugated organic 
polymer compound and the fluorescent dye exist in the state of being dissolved or dispersed into a polar solvent. 

13. The composition for an organic EL element as daimed In claim 1 , wherein the anwunt of the fluorescent dye to be 
added is 0.5 to I0wt% with respect to a ^cW:- cr;:Viponent of the precursor of the conjugated organic polymer com- 
pound. 

14. The composition for an organic EL element as claimed in daim 1 , wherein the composition contains a wetting agent 
for preventing the composition from being dried and sottdified. 

1 5. The composition for an organic EL element as daimed in daim 2, wherein a contact angle with respect to a material 
constituting a nozzle surface of a nozzle provided in a head of an ink-jet device used for the ink-jet method for dis- 
charging the composition lies in the range of 30 to 170 degrees. 

16. The compositton for the organic EL element as daimed in daim 1 , wherein a viscosity of the composition for the 
organic EL element is 1 to 20cp. 

17. The composition tor the organic EL element as claimed In daim 1 . wherein a surface tension of the composition for 
the organic EL element is 20 to 70dyn^cm. 

18. A method of manufacturing an organic EL element, comprising the steps of: 

coating a pattern by cfischarging a composition for an organic EL element containing a precursor of a conju- 
gated organic polyme* compound from a h^d by an ink-jet method; and 

forming at least one luminescent layer for a certain cola by conjugating the precursor of the conjugated 
organic polymer compound. 
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19. The method of manufacturing the organic EL element as claimed in claim 18. wherein the composition further com 
pnses at least one kind of luminescent dye for changing a luminescence characteristic of the luminescent layer. 

20. The method of manufacturing the organic EL element as claimed in daim 19. wherein the luminescence character- 
istic IS a maximum wavelength of light absaption. 

21. The method of manufacturing the aganic EL element as claimed in claim ia wherein the conjugated organic ool- 
ymer compound is a hole injection and transfer type material. 

22. The method of manufacturing the organic EL element as daimed in daim 18, wherein the precursor of the conju- 
gated organic pdymer compound indudes a precursor of a polyailylene vinylene. 

23. The method of manufacturing the organic EL element as daimed in claim 22, wherein the precursor of the polyai- 
lylene vinylene includes a precursor of a polyparaphenylene vinylene or a polyparaphenylene vinylene derivative. 

24. The method of manufacturing the organic EL element as daimed in any one of daims 19. wherein the fluorescent 
dye includes rhodamine or rhodamine derivative. 

25. The method of manufacturing the organic EL element as daimed in daim 19. wherein the fluorescent dye indudes 
distyryibiphenyl or distyrylbiphenyl derivative. 

26. The method of manufacturing the organic EL element as daimed in daim 19. wherein the fluorescent dye indudes 
coumarin or coumarin derivative. 

27. The method of manufacturing the organic EL element as claimed in daim 19. wherein the fluorescent dye indudes 
tetraphenyibutadiene (TP B) or tetraphenylbutadiene derivative. 

28. The method of manufacturing the organic EL element as daimed in daim 19. wherein the fluorescent dye indudes 
quinacridone or quinaaidone derivative. 

29. The method of manufacturing the organic EL element as daimed in daim 18. wherein a contact angle with respect 
to a material constituting a nozzle surface of a nozzle of a device used for the ink-jet method for discharging the 
composition lies in the rage of 30 to 1 70degrees. 

30. The method of manufact^jring the organic EL element as claimed in cfaim 18. wherein a viscosity of the compositiorw 

for the organic EL elw, . ij 1 to 20cp. . • 

.J-- - - . 

31. The method of manufacturing the organic EL element as claimed in 18. wherein a surface tension of the composi- 
tion for the organic EL element Is 20 to 70dyne/cm. 
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FIG. 2 
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